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ABSTRACT 

The report summarizes the first year of the Toddler 
Research and Intervention Project, a research program to devise and 
evaluate different aspects of educational intervention with children, 
ages 1-4 years, with moderate to severe development problems 
(primarily mental retardation). Described are the children who 
composed the intervention group, the physical classroom environment, 
classroom procedures, results of the first 8 months of intervention, 
initial investigations of language and cognitive training, and the 
parent training program. Also described are nine research projects 
carried out on the delayed and nondelayed young children involved, 
investigating such areas as effects of reinforcement schedules on 
acquisition of stimulus control, Piaget’s object permanence concept, 
motor imitation, contingent social stimulation of vocalizations, 
discrimination learning, maternal teaching style assessment, 
classification skills, and receptive vocabulary skills and learning. 
(Author/KW) 
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FOREWORD 

THg ToddlGr RGsearch and Intarvention ProjGct is a resaarch program 
structured to devise and evaluate several different aspects of educational 
intervention with children who are between 1 and 4 years of age and 
who have moderate to severe development problems. This report covers the 
first year of that effort. The focus of this report is to describe the 
initial investigations of language and cognitive training which have occur- 
red during the past year, and to describe the wider-ranging facets of the 
classroom and parent training intervention programs. This has been done 
in order to demonstrate that a successful service-oriented intervention 
program can coexist with a laboratory research program and, in fact, can 
stimulate new developments without the usual delay in applying research 
findings. In addition, the project has been developed with full know- 
ledge that related activities are occurring in other research and day 
care centers. Consequently, a system is being evolved in which measure- 
ment instruments and educational intervention procedures can be used 
in several sites, notably with the University of Kansas and with Fort Custer 
State Home in Michigan. Such pooling of methods and procedures may operate 
to produce effective and efficient intervention programs more rapidly for 
handicapped children without slowing the rate of innovation that often 
develops from the healthy competition between researchers in different 
laboratories . 

One of the specific goals of the Toddler Project is to develop an 
intervention model that combines the powerful techniques of the experimental 

analysis of behavior and behavior modification with linguistic and cognitive 
descriptions of child development into a single system of measurement and 
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training events. These sitpposedly antithetical approaches to child 
development are, in our experience at least, complementary and, when taken 
together, provide a powerful structure to use when intervening in the 
development of moderately and severely delayed children. The method by 
which the operant approach and cognitive and linguistic theory are combined 
is reported in several of the subsequent sections of this report dealing 
with sensory-motor development and language training. 
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INTRODUCTION 

Intervention programs for culturally disadvantaged and handicapped 
children have become quite numerous in the past 10 years and have been a 
part of the psychological and educational literature for decades. Reports 
of intervention programs have been made for the mentally retarded (Lyle, 1960; 
Goldstein, Moss, and Jordan, 1965; Giles and Wolf, 1966; Kugel, 1970), 
the culturally disadvantaged (Bereiter and Engelmann, 1966; Klaus and Gray, 

1968; Weikert, 1970), and the emotionally disturbed (Haring and Phillips, ; 

1962; Lovaas, 1968; Hobbs, 1969), Using a predominantly operant paradigm, 
intervention programs with the retarded have taken place within the home j 

(Risley and Wolf, 1966), the classroom (Harris, Wolf, and Baer, 1966), and ! 

the institution (Lent, 1968). Several intervention studies have been done I 

I 

with children who are under 3 years of age (Caldwell and Richmond, 1968; i 

Schaeffer, 1969; Weikert and Lambie, 1970), These studies provide an impor- i 

tant basis for the Toddler Project, but are different from it in several I 

distinct ways. First, few of these studies involved intervention over time j 

with a distinctly retarded population and none of them examined either the | 

j 

form or outcomes of intervention with retarded children who were under 3 ■ 

years of age. Outside of the operant approaches, the research procedures 

i 

i 

involved only pre- and posttest measures with no direct causal linkage between i 

intervention procedures and behavior change (Fowler, 1969). Finally, none 

of the studies attempted to mix the group so that handicapped children were 

in direct and continuous contact with normal children. Thus, the present 

project was an attempt to build on the previous history of intervention 

research with handicapped children in order to improve research methodology 

and develop better training programs for these children. 

1 
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While intervention programs with retarded children will become the 
primary topic for discussion in this report, intervention research with 
the culturally disadvantaged child provides a rich source of information 
that can be used to build a rationale for intervening with children who are 

under 3 years of age and for using language as the primary behavior 
change target. Many of the studies with the culturally disadvantaged have 
indicated that socioeconomic effects which are associated with differences 
in intellectual functioning become apparent when children begin to use 
language expressively. Children under 15 months of age from different social 
class backgrounds are not statistically different in areas measured by 
standardized intelligence tests (Bayley, 1965). In summarizing the material 
available on the reliability of intelligence tests at various ages, it is 
apparent that infant tests are neither reliable nor predictive of subsequent 
development (Stott and Ball, 1965; Thomas, 1970). Standardized infant 
measures are not able to assess language-related skills which are the key to 
establishing predictions of subsequent developmental progress. Tests for 
children under 3 years of age are based on facets of sensory-motor de- 
velopment which have yet to be direc.tly linked to language development. 
Consequently, children under 15 months of age who live in poverty (where 
one finds less appropriate langxiage stimulation than in nonpoverty homes; 
Schoggen and Schoggen, 1971), are not reliably different from their 
advantaged peers on standardized assessments. Once children become old 
enougli for assessment in language areas, socially and statistically 
significant differences between socioeconomic levels appear (Uzgiris, 1970). 
These data suggest that language is the pivot for measured intellectual 
functioning and that major developments in language occur sometime between 
16 and 36 months of age. 
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Children who are moderately to severely delayed reflect deficiencies 
in motor development and even more substantial problems in language and 

/ 

language related areas. For low functioning children, linguistic deficits 
have frequently formed the basis of a recommendation for institutionali- 
zation. This recommendation has produced some remarkable self-fulfilling 
prophecies in that low- functioning children who are committed to insti- 
tutions become even lower- functioning adults. Few people have challenged 
this sequence of events, and fewer. still have attempted longitudinal 
intervention programs beginning before the age of three. To the present 
investigators' knowledge, no program has attempted to integrate an equal 
number of young delayed children with their normal age peers in the hopes 
that the non- delayed child can serve as an appropriate developmental model. 
Each of these factors discussed above has operated to stimulate the 
development of the Toddler Project to be discussed in this report. 

In numerous community programs, one or two handicapped children have 
been integrated into a group of nonhandicapped preschoolers; however, there 
are no reports of previous intervention programs which have attempted to 
equalize the number of delayed and non-delayed children in a program. Since 
this is one of the important ways that the Toddler Project differs from 
previous intervention programs, the apparent advantages of this mixture 
should be noted. 

First, the non-delayed child serves as an excellent model for the delayed 
child. The ways in which a non-delayed child plays with toys and other 
objects in the classroom and playground provide greater variation in the 
types of activity available than that provided by the more limited re- 
pertoires of the delayed youngsters. This modeling of object-relevant 
play may provide a better instructional medium than a teacher demonstrating 



the same activity directly, since both approximations to relevant use and 
greater variations in the use of objects are evident in the play behavior 
of the non-delayed child. Second, the non-delayed youngsters provide both 
daily and longitudinal comparisons of development, which is particularly 
useful in training graduate and undergraduate students to work with 
delayed youngsters. Observing the non-delayed children gives definition to 
the forms of behavior these students will be attempting to teach the delayed 
youngsters and sets limits on how far they want to take them in a particular 
area of development. In addition, comparisons between the two groups of 
children allows for "insights" can then be built into the training activities 
for delayed children. For example, a substantial portion of our program for 
stimulating independent upright mobility (walking) was based on observing 
non-delayed children who were engaged in early forms of walking behavior. 
Finally, segregation of children on the basis of handicap is a socially 
destructive event for both delayed and non-delayed children. Most, if not all, 
of the behavior of delayed children is "normal" in terms of its topography, 
function, and significance. While a particular bit of behavior may resemble 
that in which a non-delayed child engaged at an earlier age, it is rarely 
"abnormal" or deviant. Indeed, unusual or atypical forms of behavior that 
are of concern to the parent and teacher are about as frequent in the non- 
delayed group as they are in the delayed group. In addition, early and 
continued exposure of personal variability among people may be a necessary 
aspect of learning tolerance for another's handicap. Schoggen (1964) has 
indicated that, if a handicapped person is a member of a social group composed 

primarily of nonhandicapped people, simple and subtle means will be found to 
compensate for the handicap and involve the handicapped youngster in the 
group's activities. Such interaction has mutually rewarding benefits. 
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The Issues pertaining to integration of handicapped and nonhandicapped 
people into more heterogeneous clusters involve both experimental data and 
social justice. The children in the Toddler Project who are in the delayed 
group would typically be classified as mentally retarded and then further 
differentiated into moderately and severely retarded groups The term 
"mentally retarded" was an unfortunate choice as Bijou (1963) has indicated. 
This term implies a qualitatively different population who are detected and 
classified through the use of "mental measurement" instruments or intelli- 
gence tests. Such tests do not measure mentality but rather are used to 
evaluate the behavioral repertoire of a person in comparison with those 
who serve as the standardization group. The fact signified by performance on 
such a test is whether a person is at, above, or below the average performance 
of large groups of peers. A person who scores below average may have done 
so because he was unmotivated to emit the defined "correct response" or 
because he had not learned to emit that response. The typical intelligence 
test cannot be used to assess and differentiate these two possibilities. In 
addition, the fact that a person has not learned a particular response, 
even if motivated to emit it, should not lead to the conclusion that he 
is unable to do so. In the Toddler Project, the philosophy is taken from 
Bijou that children who do not emit important behavioral responses must be 
taught to do so . The approach to the problem that has the greatest promise 
for helping a delayed child is to view behavior as existing somewhere 
on a continuum of development. The next step is not to determine how delayed 
the child is in moving along this continuum, but to determine the next form 
of behavior he must learn to progress along that continuum. This philosophy 
provides the framework for the model used in the Toddler Project. 
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OPERATIONAL MODEL 



The model used in the Toddler Project has three major components: 

(1) a basic educational system in the major areas of human development, 

(2) a system of programs and procedures within each of the major areas, 
and (3) a research and demonstration model that links the Toddler Project 
with detection and evaluation services in the Kennedy Center as well as 
with various service systems in Davidson County. Each of the components 
strengthens the other in defining a network that links diagnosis, inter- 
vention strategies, and service with a research, training, and demonstration 
system. The integration of these components is unusual in a project of 
this type. 

The basic educational system is represented in Figure 1 and sets the 
stage for the other, more important, components. The factors represented 
in this figure include the hierarchy of development in the major areas of 
human performance and the approximate periods when such developments occur. 
Within each developmental area there are three aspects relevant to that 
area: d) a program lattice that contains the hierarchy of program steps 

and the successive competencies of a person as he moves through the program, 
(2) a procedure network that describes methods and materials necessary to 
move a person through the specific program area, and (3) an implementation 
system that assigns the succession of training duties to parents, teachers, 

and others on a daily and weekly basis. The basic support system, shown 
on the left side of Figure 1, is divided into administration and behavior 
support systems. The administration segment is of least concern since 
its inclusion indicates that program development and an educational struc- 
ture demand a coodinated administrative network for budgeting, liaison. 
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Figure 1, Basic Educational System for Delayed Children from Infancy Through Adolescence. 
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and other important details that are generally outside the purview of 
discussions on education. The behavior support system is sectioned into 
the behavior control and behavior organization support systems, which are 
discussed below. 

The behavior control segment is used to represent the knowledge 
acquired from the experimental analysis of behavior which is often termed 
behavior modification when applied to the amelioration of human problems. 
This segment refers to arrangement of contingencies of reinforcement that 
are necessary to produce discriminated and motivated behavior in a wide 
variety of settings. Arranging contingencies of reinforcement requires that 
the teacher has a relatively specific set of skills. These skills include 
shaping behavior through the systematic use of reinforcement for successive 
approximations ,to a terminal- response form, producing discriminated per- 
formances that are under the control of well defined stimulus conditions, 
and maintaining selected forms of behavior over long periods of time through 
the systematic adjustment in complex schedules of reinforcement. These 
skills are applicable to behavior development at all levels, from the Initial 
control over infant reflexes in the sensory -motor period to vocational 
training. 

The behavior organization segment refers to a different and more di- 
versified knowledge of specific content areas such as motor development, 
language, and academic skills. For example, the theory of sensory-motor 
development described by Piaget includes the concept of object permanence. 
Object permanence refers to a child's recognition of the existence of an 
object even when the child can no longer see or touch that object. Object 
permanence is evidenced when a child continues to search for an object 
when it is no longer visible. Within Piaget's system, the object pexrmanence 
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concept is considered to be an outgrowth of earlier forms of visual and 
auditory tracking of objects as they move in space while the more advanced 
forms of the object permanence concept include searching for an object in re- 
latively unambiguous situations, such as looking for a block hidden under a 
blanket. A still, more sophisticated form of object permanence is the system- 
atic searching for a misplaced object (e.g., a wristwatch) in a relatively 
ambiguous situation (e.g., somewhere in the house). Thus the concept of 
object permanence seems to follow a linear developmental progression of 
specified structures (responses) that become more complex across time. 

The same type of developmental sequence of content can be outlined for 
other important areas of development such as language, as well as for specific 
vocational skills. To some extent, knowledge of behavior organization seems 
to influence the efficiency and utility of the outcomes of the behavior 
control segment by decreasing the "mindlessness” of the shaping process. 

The two segments are complementary in a system being used in the Toddler 
Project to stimulate and facilitate development of educational programming. 

The second component of the model used in the Toddler Project involves 
the specification of the programs and procedures within each of the five 

major developmental areas found on the right side of Figure 1. Program de- 
velopment is in the preliminary stages for all of the areas except language. 
During the past six years, the writers have been building a program of 
language training. This language training lattice is presented in Figure 2, 
which shows each of the program steps and their interrelationships on a time 
and order basis. The lattice starts at the left with initial behavior control 
and then proceeds to the right. Boxes that are approximately equidistant from 
the left arc assumed to be essentially independent and could be begun as simul- 
taneous training activities. Boxes connected by a line are related, and 
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Figure 2. Language Training Lattice 



the content in a box on the left of any other connected box represents 
training activities that should be completed before activities described 
in the next box to the right are begun. The boxes above the ascending 
diagonal represent the sequence of terminal behavior states that are 
established as a consequence of the training programs underlying them. 

Below the baseline are those programs that are continued in all subsequent 
aspects of training described in the lattice. For example, a reinforcement 
program may start with edible reinforcers but then move to social and in- 
trinsic reinforcement in subsequent stages. The same type of expanding and 
changing structures operate in discrimination, Imitation, and vocabulary. 

In conclusion, the sequence of training in a complex area such as language 
can be broken into specific program areas and arranged in terms of the 
relative starting point for each. But this is only a beginning, since each 
box serves as marker for a set of procedures which are much more detailed. 

The procedure system being developed in the Toddler Project involves 
a set of flow diagrams in each program area. The diagram is used to out- 
line the sequence of training steps and the way the situation is to be 
changed to react quickly and contingently to both correct and incorrect re- 
sponses emitted by the child. We have found that there are generally six 
major steps in specifying a procedure diagram. The first is a method for 
evaluating the present repertoire of the child. This step usually involves 
presenting the terminal contingencies, including the discriminative and rein- 
forcing properties of the behavior domain on a repeated basis, and observing 
how the child responds. If he emits the terminal behavior, then no further 
training is required in that area. However, if the child does not emit the 
terminal behavior, the procedure advances to the second step, the selection 
of the training materials. This selection is based on both the chi Ids response to 
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the terminal contingencies and the structure of behavior being trained in 
that area. The procedural diagram is used to specify: (1) a method of 

presenting the stimuli, (2) when to prompt a correct or an approximate response, 
when to reinforce approximations, or when to fade prompts, and (3) how to 
bring the desired differentiated responses under the appropriate forms of 
stimulus control. Procedure diagrams of this nature are available in the 
areas of operant audiometry, discrimination learning set, and receptive vocab- 
ulary. Unvalidated procedures have also been diagrammed for object naming, 
and two word phrases. The goal of the Toddler Project staff is to have 
valid and efficient procedures diagrammed for each area specified in the 
language training lattice presented in Figure 2. 

The third and final component of the model used in the Toddler Project 
represents the project's intersections with the demonstration and service net- 
work of the larger community. This component is contained in Figure 3. As 
seen in this figure. Steps one, two, and three, refer to the detection and 
evaluation routes that are used to bring the children into the project. The 
Toddler Project is in contact v ith several detection sources within Nashville 
such as well-baby clinics, pediatricians, local agencies including the 
Davidson County Association for Retarded Children and the city and county 
welfare agencies. When a child who is suspected of being developmentally de- 
layed is detected by one of these sources , he can be referred to the 
Developmental Evaluation Clinic located in the Kennedy Center. There, 
under the direction of Dr. Nancie Schweikert, the Bayley Scales of Infant 
Development are used to evaluate each infant. Appropriate children are 
then referred to the Toddler Project, while children with other forms of 
behavioral and medical problems are referred to other more relevant agencies » 
However, this system of detection, evaluation, and referral is in the beginning 
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j 

stages of development and many of the parents in this area must still j 

i 

( 

go through the agonizing process of "shopping" for services and being fre- i 

i 

quently frustrated by the repeated evaluations that do not lead, even 

indirectly, into an intervention program. Fortunately, this situation is 

being corrected in Nashville and across the country. | 

j 

If the parent and child are referred to and accepted in the Toddler j 

! 

i 

Project, they become automatically involved in a four-pronged process of j 

research, training, demonstration, and service. These components are re- | 

1 

presented as A, B, C, and D in Figure 3. Component A refers to the research | 

arm of the project. The guiding system in this area emphasized the develop- 
ment of new and improved methods for facilitating the development of delayed 
youngsters. The research system is essentially a means for checking and 
improving the intervention methods contained in the procedural diagrams de- 
scribed earlier. Frequently this is done in a laboratory environment where 
important instructional variables can be isolated and explored under well- 
controlled conditions. As described in subsequent sections, however, some 
research projects have been undertaken in the classroom and in special train- 
ing routines involving the mothers of the children. i 

Component ^ refers to the student- training function that is served by 
the Toddler Project. This is done at several different levels. For example, 
freshman students in the School of Nursing at Vanderbilt University use the 
Toddler Project for training in observational methods as well as for 
participating in the classroom activities. Undergraduate students in special 

education and human behavior use the project as a base for class and practi- . 

i ^ i 

; I 

cum requirements. Six graduate students in psychology have been closely j 

, j 

associated with the project during the past year, and two of them have collect- j 

I 

! I 

i ed their dissertation data from the children in the project. In addition 12 

i 

! 

i 
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mothers of the delayed children have been taught to use the special inter- 
vention techniques with their children. 

The C component consists of the classroom and laboratory activities 
serving as demonstration projects. The Experimental School of the Kennedy 
Center has a number of programs dealing with handicapped children and 
unusually fine observational areas. Consequently, the Toddler Project and 
the other programs in the Experimental School are observed frequently by 
local, national, and international visitors. Jeanie Williams, Kennedy Center 
Liaison, estimates 15 out-of-town visitors per week have visited the Toddler 
Project since January 1971. While no records have been made of the local 
visitors, a substantial number have visited the program. 

Component D refers to the service offered to the Toddler Project chil- 
dren and their parents. This service extends beyond the classroon and 
parent-training segments of the project since many of the staff are involved 
in consultation with parents of children who are not in the project. For 
example, the mother of a profoundly retarded daughter has been guided by the 
staff in providing stimulation and exercise for her daughter throughout the 
year. While the number of children being served is not large, the quality 
of the educational intervention is excellent, given the training and 
experience of - the teachers and the other students who operate as support 
personnel in the service activities. The intervention methods used are 
described in greater detail in subsequent sections of this report. 
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POPULATION DESCRIPTION, EVALUATION DATA, 

AND CLASSROOM PROCEDURES 

This chapter is devoted to a discussion of the children who composed 
the group, the physical environment, the general strategy used in the 
classroom, and the results of the first eight months of intervention. The 
Toddler Project occupies one of the double classrooms in the Kennedy Center 
Experimental School. Three-fourths of the area is used for the classroom 
activities while the remaining one-fourth is sectioned off by a series of 
specially constructed room dividers and used as a large observation area. 
Consequently, while watching an active two-year-old, an observer can move 
from end to end of the observation area or stop at any point in between in 
order to keep the child in view. Locat|d directly off the classroom are 
two experimental rooms. A separate observation area is reserved for the 
children's parents. Two additional experimental rooms are located a short 
distance from the classroom. The classroom is divided into the typical 
preschool areas such as housekeeping, group time, quiet work, and so on. 

One corner of the room has been sectioned off for the teachers to use in 
the individual training sessions with the children. The outside play area 
is easily accessible and contains varied items of playground equipment. The 
physical environment is ideal for the children and for observation of their 
activit ies . 

Children 

When the program began, the children ranged in age from 14 to 26 months. 
During the year as new children were added the range shifted from 12 to 20 
months. During the year, two children were dropped from the program because 
of transportation difficulties and another because of an inability of the 

17 
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staff to communicate with the family whose understanding of English was 
limited. A fourth child left because the family moved to a different state. 

Three welfare cases were lost because the foster parents were unable 

to transport the youngsters to and from the Kennedy Center. All 
of these children were replaced, so that by March the enrollment was at 
20 and remained there until May. During the summer months the class was 
resumed exclusively for the delayed children. In September, 1971, a new 
group of young non-delayed children was included. Table 1 contains 
a list of the children who were in the morning class from October until 
Nay and Table 2 a list of those in the afternoon class. These tables 
specify the CAs, length of time in the program, and whether the child 
is non-delayed or delayed. As seen in Tables 1 and 2, ten of the children 
began the program in October, one child entered in December, six in February, 
and the remaining three entered in March. Table 3 lists the 11 delayed 

children enrolled in the summer program (June to August, 1971). This table 

presents each child's diagnosis, CA and the date he entered the project. 

Two delayed children did not continue in the summer program. 

Standardized Assessment 

In general, the Bayley .Scales of Infant Development were used as the 
standardized instrument defining developmental delay or non-delay. However, 

a few of the non-delayed children were performing above the ceiling of that 

\ 

test so that the Stanford- Binet (1960, Form L-M) had to be used. Each child was 
evaluated upon entrance to the program, again prior to the project's recess 
in June, 1971, and again in September, 1971, the beginning of the project's 
second year. This allowed the staff to make a tentative analysis of the pro- 
gress of the children as reflected in the standardized test scores. The 
results of this standardized assessment for the delayed children are 
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Composition of 


the Morning Class 
to May, 1971 


from 


October, 1970 




Children 


Delayed or 
Non- Delayed 


Age in Months 
as of Feb,, '71 


Date Enter- Months 
ed Program as of 


in Program 
June 1, '71 


1 


D 


29 mo. 


Oct . , 


1970 


8 mo. 


2 


N 


23 mo. 


Oct . , 


1970 


8 mo. 


3 


N 


30 mo. 


Oct . , 


1970 


8 mo. 


4 


D 


25 mo. 


Oct . , 


1970 


8 mo. 


5 


N 


29 mo. 


Oct , , 


1970 


8 mo. 


6 


D 


20 mo. 


Oct . , 


1970 


8 mo. 


7 


D 


28 mo. 


Oct . , 


1970 


8 mo. 


8 


N 


28 mo. 


Dec . , 


1970 


6 mo. 


9 


D 


17 mo. 


Feb. , 


1971 


4 mo. 


10 


D 


32 mo. 


Feb. , 


1971 


4 mo. 
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